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DETAILED ACTION 

Drawings 

1. The drawings are objected to under 37 CFR 1.83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the thermal spray device and gas 
shield device of claims 33-35 must he shown or the feature(s) canceled from the claim(s). No 
new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, even 
if only one figure is being amended. The figure or figure number of an amended drawing should 
not be labeled as "amended." If a drawing figure is to he canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must be 
renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of the 
drawing figures, if the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 



Claim Objections 
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2. Claims 33 and 35 are objected to because of tbe following informalities: (1) In claim 33, 
line 1 provides a "thermal gas sbield device", line 2 refers to "effluent of tbe device" and lines 3-4 
refer to "said tbermal spray device". Apparently claim 1 sbould be a "thermal spray device with a 
gas sbield" to provide correct antecedent basis for the various devices. (2) in claim 35, lines 8-9, 
"tbe plasma spray device" lacks antecedent basis, as previously only a "tbermal spray device" was 
referred to in the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for tbe rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(b) tke invention was patented or described in a printed publication in tkis or a foreign country or in public use or on 
sale in tkis country, more tkan one year prior to tke date of application for patent in tke United States. 

4. Claims I, 3, 4, 7, 15, 16, 18-21, 30 and 33-34 are rejected under 35 U.S.C. 102(h) as 
being anticipated by Rotolico et al (US 4964568). 

Rotolico teaches a method and apparatus for shielding the effluent of a thermal spray 
device. Column 2, lines 35-50 and column 9, lines 1-15. An annular source of shield gas is 
provided. Figure 2, column 2, lines 40-50, column 6, lines 50-68, and column 8, line 65 
through column 9, line 15. The shield gas is heated to a temperature above ambient. Column 8, 
line 30 through column 9, line 15 (the combustion gas envelope 174, the second combustion 
flow, for example, shields the center flow and is heated by the combustion). The shield gas flow is 
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substantially surrounding the effluent in a coaxial manner. Figure 2 and column 8, line 30 
through column 9, line 15. The annular source of the shield gas is in a plane normal to the 
' effluent flow, thereby providing gas flow parallel to the effluent. Figure 2 and column 8, line 30 
through column 9, line 15. 

Claim 3: the shield gas is a combustible gas comprising a combustion flame and 
combustion products. Column 8, line 30 through column 9, line 15 (the combustion gas 
envelope 174, the second combustion flow, for example, shields the center flow and is heated by 
the combustion) . 

Claim 4: the shield gas is a flow having at least a laminar segment from the source of the 
effluent flow. Column 2, lines 35-68 and figure 2 (the first inner inert gas surrounds the 
effluent). 

Claim 7: the effluent is deposited onto a substrate to form a coating layer. Column 9, 
lines 15-45. 

Claim 15: the substrate can be a gas turbine component. Column 13, lines 55-60. 

Claim 16: the annular source comprises a first inner coaxial section for the flow of a first 
gas substantially surrounding the effluent and a second coaxial outer section for the flow of a 
second gas surrounding the inner flow of the first gas. Column 2, lines 35-50, column 8, line 30 
through column 9, line 15 and figure 2. The second flow is heated to a temperature above 
ambient. Column 8, line 30 through column 9, line 15 (the combustion gas envelope 174, the 
second combustion flow, for example, shields the center flow and is heated by the combustion). 
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Trie annular sources of trie shield gases are in a plane normal to trie effluent, thereby providing 
the gas flows parallel to the effluent. Figure 2 and column 8, line 30 through column 9, line 15. 

Claim 18: the first gas is an inert gas. Column 2, lines 35-50. 

Claim 19: the second gas is a comhustihle gas comprising a comhustion flame and 
comhustion products. Column 2, lines 35-50 and column 8, line 30 through column 9, line 15 
(the comhustion gas envelope 174, the second comhustion flow, for example, shields the center 
flow and is heated hy the comhustion). 

Claim 20: the effluent is a reactive material. Column 2, lines 35-45 (the spray material 
can oxidize). 

Claim 21: the effluent is deposited on the substrate to form a coating layer. Column 9, 
lines 15-45. 

Claim 30: the substrate can be a gas turbine component. Column 13, lines 55-60. 

Claim 33: a thermal gas shield device is provided having an exit end adapted for the 
effluent of the device comprising a ring of nozzles surrounding the exit end of the thermal spray 
device. Figure 2 and column 2, line 50 through column 3, line 10. Each of the nozzles has an 
orifice defined by a closed wall with a straight section disposed immediately preceding the exit end 
of the device adapted for directing at least a laminar segment of a shield gas from the exit end. 
Figure 2 and column 2, line 50 through column 3, line 10 and column 8, line 30 through 
column 9, line 15. The shield gas is adapted for coaxially surrounding the effluent. Figure 2 and 
column 2, line 50 through column 3, line 10. . 
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Claim 34: tke ring of nozzles comprises at least two spaced apart coaxially disposed rings 
of nozzles. Figure 2 and column 2, line 50 tkrougk column 3, line 10 and column 8, line 30 
tkrougk column 9, line 15. 



Claim Rejections - 35 USC §103 

5. Tke following is a quotation of 35 U.S. C. 103(a) wkick forms tke kasis for all 
okviousness rejections set fortk in tkis Office action: 

(a) A patent may not be obtained tkougk tke invention is not identically disclosed or described as set fortk in 
section 102 of tkis title, if tke differences between tke subject matter sougkt to be patented and tke prior art are 
suck tkat tke subject matter as a wkole would kave been obvious at tke time tke invention was made to a person 
kaving ordinary skill in tke art to wkick said sukject matter pertains. Patentakility skall not be negatived by tke 
manner in wkick tke invention was made. 

6. Tkis application currently names joint inventors. In considering patentakility of tke 
claims under 35 U.S.C. 103(a), tke examiner presumes tkat tke sukject matter of tke various 
claims was commonly owned at tke time any inventions covered tkerein were made aksent any 
evidence to tke contrary. Applicant is advised of tke okligation under 37 CFR 1.56 to point out 
tke inventor and invention dates of eack claim tkat was not commonly owned at tke time a later 
invention was made in order for tke examiner to consider tke applicakility of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 2,^17,^and 31-32 are rejected under 35 U.S.C. 103(a) as keing unpatentakle over 

Rotolico et al (US 4964568). 

Rotolico teackes all tke features of tkese claims, as discussed in tke 35 USC 102(k) 
rejection akove, except (1) tke temperature of tke gas (Claim 2, 17) and (2) tke control of tke 
temperature of tke sukstrate using gas temperature and powder (claims 11-14 and 26-29), and 
(3) tke carkomoxygen ratio in tke skield gas (claim 31-32). 
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However, Rotolico teackes tkat tke comkustion gases can ke provided witk a primary fuel 
of different materials and amounts, suck as propylene and kydrogen, wkick reacts witk oxygen. 
Column 8, lines 45-65. Flow rates for tke comkustion gas envelope can also vary. Column 9, 
lines 1-15. Rotolico also teackes desired flow rates of tke different gases. Column 9, lines 1-15 
and 35-45. 

It would kave keen okvious to one of ordinary skill in tke art at tke time tke invention was 
made to modify Rotolico to optimize tke spraying temperatures of tke gases and tke 
carkon: oxygen ratio in tke skield gas tkrougk routine experimentation, kecause Rotolicio teackes 
tkat varying amounts of materials and flow rates can ke provided for tke comkustion gases for tke 
skield gas, wkick would provide varying spray temperatures and carkon: oxygen ratios. Tke 
specific amounts and flow rates to ke used for a specific coating would tkus kave to ke optimized 
from tke availakle ranges. Furtkermore, tke temperature of tke sukstrate would ke, in turn, 
affected ky tke temperature of tke gases as tke gases impacted tke sukstrate during spraying, tkus 
tke temperature of tke sukstrate would ke controlled ky tke temperature/power of tke gases. Tke 
ratios of gas flows would ke suggested ky Rotolico, given tkat tke amounts taugkt. Tkis would 
also provide a comparative power ratio. 



8. Claims 5 and 35 are rejected under 35 U.S.C. 103(a) as keing unpatentakle over 
Rotolico as applied to claims 1, 3, 4, 7, 15, 16, 18-21, 30 and 33-34 akove, and furtker in view 
of Nowotarski et al (US 5486383). 
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Rotolico teaches all the features of these claims except (1) the oxide spray (claim 5) and 
(2) the use of a plasma spray device (claim 35). 

However, Nowotarski teaches that when spraying with a flame spraying or plasma spray 
devices, it is desirahle to shield the spray. Column 3, lines 20-45 and column 3, line 60 through 
column 4, line 40. Nowotarshi teaches that it is desirahle to heat the shield gas to prevent 
undesirahle oxygen intrusion from the outside air. Column 7, lines 20-60. Nowotarski teaches 
that the device can he used to spray metals or oxides. Column 3, lines 55-65. 

It would have heen ohvious to one of ordinary skill in the art at the time the invention was 
made to modify Rotolico to use the multiple shielding gases for plasma as well as flame spraying 
as suggested hy Nowotarshi to provide a desirahle shielded spray for different spray devices, 
hecause Rotolicio teaches a three layer gas envelope with heated comhustion gas that protects a 
flame sprayed material and Nowotarshi teaches that it is desirahle to provide a heated shielding 
gas layer for hoth flame and plasma spraying. Similarly Nowotarshi teaches the desire^ to spray 
metals or oxides with thermal spraying equipment. 

9. Claims 6, 8-10 and 22-25 are rejected under 35 U.S.C. 103(a) as heing unpatentable 
over Rotolico in view of Nowotarshi as applied to claims 5 and 35 ahove, and further in view of 
Taylor (US 5073433). 

Rotoli co in view of Nowotarshi teaches or suggests all the features of these claims 
including the shielded spraying of oxides or metals from plasma or flame spray systems, except (1) 
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trie layer material (claim 6, 24), (2) tke cracks (claim 8, 10, 25), and (3) tke multiple layers 
(claim 9, 22, 23). 

However, Taylor teaches a desirable coating system for gas turbine engine parts. Column 
2, lines 35-45. Tke coating can include a bond coat layer applied by plasma spraying. Column 4, 
lines 45-60. Tke bond coat can be an alloy of Ni, Co or Fe with Cr, Al and Y. Column 4, lines 
45-60. Then a thermal barrier layer is applied. Column 4, lines 40-55. The thermal barrier layer 
can be yttria stabilized zirconia. Column 2, lines 35-45. The thermal barrier layer can be applied 
by plasma spraying. Column 3, lines 40-50. The thermal barrier layer desirably has 20-200 
vertical cracks per linear inch. Column 2, lines 45-50. 

It would kave keen okvious to one of ordinary skill in tke art at tke time tke invention was 

made to modify Rotolico in view of Nowotarski to use tke system to spray multiple layer tkermal 

barrier coatings as suggested by Taylor to provide a desirable thermal barrier caoting, because 

\ 

Rotolicio in view of Nowotarski teaches desirable shielded spraying of oxides or metals from 
plasma or flame spray systems and Taylor teaches that plasma spraying can desirably be used to 
provide a multiple layer thermal barrier system of a metal bond coating and zirconia top coat, 
with the top coat containing 20-200 cracks (segments) per linear inch. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Katherine A. Bareford whose telephone number is (571) 272- 
1413. The examiner can normally be reached on M-F(6:30-4:00) with the First Friday Off. 
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if attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shrive P. Beck can be reached on (571) 272-1415. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and for After Final communications. 

Other inquiries can be directed to the Tech Center 1700 telephone number at (571) 
272-1700. 

Furthermore, information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For more information about 
the PAIR system, see http :// pair-direct .uspto. gov . Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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